Macular edema--rationale for therapy.
Blood-retinal barrier breakdown with macular edema is caused by many diseases, which modulate--via different growth factors--the integrity of the tight junctions. Starling's law predicts furthermore that macular edema will develop if the hydrostatic pressure gradient between capillary and retinal tissue is increased, for example in the presence of elevated blood pressure, or if the osmotic pressure gradient is decreased, for example when protein accumulates excessively in the extracellular space within the retina. The rationale for clinical treatment of macular edema is based on the understanding and the inhibition of these pathophysiological mechanisms. On the medical side, nonsteroidal anti-inflammatory drugs inhibit the production of prostaglandins and leukotrienes, and modulate fluid movement coupled to chloride movement. Corticosteroids block cyclooxygenase and interleukin, downregulate vascular endothelial growth factor (VEGF) and decrease the phosphorylation of occludin, thereby increasing the tightness of the blood-retinal barrier. Carbonic anhydrase inhibitors are thought to modulate the polarized distribution of carbonic anhydrase at the level of the retinal pigment epithelium via extracellular pH gradients and thus the fluid resorption from the retina into the choroid. Anti-VEGF agents restore occludin proteins in the blood-retinal barrier and reduce protein kinase C activation. On the surgical side, the beneficial effect of vitrectomy with release of traction on the macula is explained by an increase in tissue pressure and a lowering of the hydrostatic pressure gradient, reducing the water flux from blood vessels into retinal tissue. The therapeutic action of vitrectomy in nontractional edema is thought to be based on two mechanisms: increased oxygen transport between the anterior and posterior segments of the eye and the removal of growth factors which are secreted in large amounts into the vitreous during proliferative vasculopathies.